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Subfields community 
self-organization

APS DPP town hall 
meetings

FESAC charge issued Houston “snowmass” meetingCommunity awareness

Phase-1

“The U.S. currently has a significant world lead in 
Inertial Confinement Fusion due to the large 
investment by NNSA. This should be leveraged to build 
an IFE program that offers a distinctly different and 
potentially attractive path to fusion energy .”  

page 45

Long‐range strategic planning activities

Phase-2

FESAC/FESAC Subcommittee
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Powering the Future: Fusion & Plasmas

“An IFE program that leverages US leadership and current investments should be targeted.”                                     

FESAC Long Range Plan (page 34)



Fusion Energy Sciences 



Fusion Energy Sciences Mission

• To build the knowledge needed to 
develop a fusion energy source

• To expand the understanding of matter 
at very high temperatures and densities

• High Energy Density Laboratory Plasmas (HEDLP)

• General Plasma Science (GPS)

• QIS, Measurement Innovation, …

• Advanced & Spherical Tokamaks
• Theory & Simulation
• Materials & Fusion Nuclear Science
• Public-Private Partnerships
• IFE (recommended by FESAC LRP)

FES Mission
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Advancing Fusion with Machine 
Learning BRN Report

https://science.osti.gov/fes/Community-Resources/Workshop-Reports

IFE must take advantage of AI/ML research
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Main Topics:

1. High energy density (HED) hydrodynamics

2. Nonlinear optics of plasmas

3. Relativistic HED plasma and intense beam physics

4. Magnetized HED plasma physics

5. Radiation-dominated dynamics and material properties

6. Warm dense matter

Additional cross-cutting topics:

1. Computing

2. Diagnostics

3. Research infrastructure

4. High-Z multiply ionized HED atomic physics.

The Joint Program in High Energy 
Density Laboratory Plasmas

The Joint Program is not an IFE Program
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Partnership with ARPA-E

FES and ARPA-E funded fusion projects

• Breakthroughs Enabling Thermonuclear-fusion Energy (BETHE)

• Galvanizing Advances in Market-aligned fusion for an Overabundance 
of Watts (GAMOW)

Broadband Frequency 
Conversion of Spectrally 
Incoherent Pulses

Argon Fluoride laser as an 
enabler for low-cost inertial 
fusion energy

IFE drivers

FES will continue to partner with ARPA-E in fusion 
areas of common interest
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Bringing Fusion to the U.S. Grid: Key Goals and Innovations for a U.S. Fusion 
Pilot Plant (2021)

• To make an impact on the transition to a low-carbon emission electrical 
system by 2050, the Department of Energy and the private sector should 
produce net electricity in a fusion pilot plant in the United States in the 
2035—2040 timeframe.

• DOE should move forward now to foster the creation of national teams, 
including public-private partnerships, that will develop conceptual pilot plant 
designs and technology roadmaps that will lead to an engineering design of a 
pilot plant that will bring fusion to commercial viability.

Recent NASEM Report:
Bringing Fusion to the U.S. Grid

An IFE program should be aware of the developments in MFE.
• Leverage
• Avoid duplication
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Richard Hawryluk, Fusion Power 

Associates, December 15, 2021

Does IFE have a well-established confinement physics basis for a pilot plant design consideration?
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Community Workshop & IFE BRN

IFE Community 

Workshop kick off

IFE Community 

Workshop

Fusion Energy Sciences

BRN Workshop 

Nov. 16, 2021 Feb. 22-24, 2022 May 3-5, 2022

August 2022

Recently approved 
by the Office of 

Science

Around 80 white 
papers

Final BRN Report
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IFE Basic Research Needs Workshop Charge (1)

• Assess and summarize the status of science and technology in Inertial Fusion Energy (IFE) in the 

U.S. and abroad. 

IFE Specific Lasers
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• Assess enabling science and technologies common to ICF and IFE and define a set of proposed priority 

research opportunities that address the research and R&D challenges unique to IFE, along with 

evaluation criteria to assess ongoing progress in an IFE technology development program.

IFE Basic Research Needs Workshop Charge (2)
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• Assess the maturity and potential of the various IFE concepts toward a path to a viable IFE fusion 
power plant. Use Technology Readiness Level (TRL) methodology to guide the R&D 
demonstration of ignition and reactor-level gain for each concept:

• Manufacturing and mass production of reactor-compatible targets 
• Driver technology at reactor-compatible energy, efficiency, and repetition rate 
• Chamber design and first wall materials 
• …..

An IFE program should find solutions to relevant S&T problems

IFE Basic Research Needs Workshop Charge (3)

Rendering of the LIFE fusion power plant
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• Identify MFE efforts in the United States and abroad that could be leveraged to advance IFE.

(e.g., blanket, structural, and plasma-facing materials development, deuterium-tritium fuel cycle 

processing, remote handling technology, safety analysis tools, waste stream management, 

modeling, etc.), and identify where there are substantive differences in these systems that require 

IFE-specific development.

Material Plasma  
Exposure Experiment

IFE Basic Research Needs Workshop Charge (4)
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• Assess the role of the private sector, including public-private partnerships in a National IFE Program.

IFE Basic Research Needs Workshop Charge (5)
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• The BRN is expected to provide FES with a set of priority research opportunities (PROs) that can 

inform future research efforts in IFE and build a community of next-generation researchers in 

this area. 

• The findings of this BRN will be summarized in a report that should be submitted to FES within 

four months after the meeting. 

What are the deliverables?




